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Abstract: Baffles were incorporated into the swim chamber of a flume-type swimming respirometer, 20 and the effect of vertical slit turbulence on the swimming behavior and metabolism of juvenile grass 21 carp were investigated. Results showed a significant lower TBF in turbulent flow than in laminar 22 flow (p< 0.05). However, differences in TBF at different inlet velocities were not significant (p> 23 0.05), whether the fish passed through the baffles or not. In turbulent flow, the residence time ratios 24 of test fish at different flow zone were low water velocity > medium velocity > high velocity. water velocity (Umax) and TKEmax were; Umax=1.38U (R 2 =1) (Fig 3) 
where V is the respirometer volume (L); d(DO)/dt, the slope (mg O2 h -1 ); and M the fish mass (kg).
107
The rate was corrected for background DO consumption by measuring DO in the absence of fish. were considered significant at p< 0.05.
126

Results
127
Residence time ratio in the flow rate regions 128 Analysis of fish motion was used to obtain the residence time ratio in different turbulent flow 129 velocity zones (Fig 4) . The residence time ratios followed the order of velocity; (4) flow velocity higher TBF were better at holding station and consumed less oxygen than fish with low TBF.
178
Further, the TBF of Salmo playtcephalus synchronized with the vortex frequency when adapting to 179 turbulence behind a semicylinder (Liao et al., 2003) . And swimming is discontinuous in turbulent 180 flow, resulting in a significantly lower TBF, but a significantly higher MO2.
181
A change in swimming behavior will change metabolism and energy demand (Caputo et al., 182 2006), and cost of transport is a basic consideration for fish migration (Ohlberger et al. 2007 ). 
